Glucose modulates handling of apoptotic cells by mesangial cells: involvement of TGF-beta1.
Glucose stimulates proapoptotic signalling pathways in mesangial cells. Studies focused on inflammatory glomerular injury have demonstrated that removal of apoptotic mesangial cells occurs by neighbouring non-apoptotic mesangial cells. The aim of this study was to define the effect of ambient glucose concentration on mesangial handling of apoptotic cells, and in addition to examine the response made by the mesangial cell. We used a co-culture model in which neutrophils aged overnight to induce apoptosis, or apoptotic mesangial cells, labelled with a fluorescent dye, were added to mesangial cells to study phagocytosis. Exposure of mesangial cells to an ambient glucose concentration of 25 mM D-glucose before addition of apoptotic cells led in an increase in mesangial cell phagocytosis. Ingestion of apoptotic cells was inhibited by blocking alpha v beta 3 integrin-vitronectin receptor or thrombospondin-1. Furthermore, glucose-dependent stimulation of phagocytosis was inhibited by a blocking antibody to TGF-beta1. Co-culture of apoptotic cells with mesangial cells stimulated synthesis of TGF-beta1 as compared to freshly isolated neutrophils. Increased TGF-beta1 synthesis was dependent on direct contact between the two cell types but was not dependent on phagocytosis of apoptotic cells, as TGF-beta1 generation was not affected by inhibition of the thrombospondin-1 pathway. We propose a model in which apoptotic cell binding but not phagocytosis stimulates enhanced mesangial cell TGF-beta1 synthesis. Furthermore phagocytosis, which involves the thrombospondin-1 pathway, is uncoupled from binding of apoptotic cells, which stimulated TGF-beta1 synthesis.